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CHAPTER! 
BIBLIOMETRICS 
INTRODUCTION 
The field of knowledge, theory, and technology dealing with the 
collection of facts and figures, and the processes and methods involved in 
their manipulation storage, dissemination, publication, and retrieval. It 
includes the fields of communication, publishing, library science and 
informatics is termed as "Information Science ". Whereas information is 
the message conveyed by a systematized body of ideas or its accepted or 
acceptable substitutes. 
In the present age, librarians have been observing the ever growing 
number of bibliographic units like books, periodicals, articles in 
periodicals, corresponding increase in the size of library collection, number 
of catalogue cards, changes in search strategy and so on. This becomes all 
the more problematic because of the inelastic budgetary provisions. 
Realizing these factors, no single library can afford to acquire every 
document. Hence, limited and selected procurement of journals seems to be 
one of the practical remedies. Bibliometrics is relatively of recent origin. 
Bibliometric studies are conducted to identify the pattern of publications, 
authorship, and citations used for a subject etc. over a period of time and 
•j.nliU.ouiet.Lic.i 
thereby offering insight into the dynamics of the area under a particular 
study. 
L BIBLIOMETRICS 
Bibliometrics has been derived from the two words' Bibhon' and 
'Metric'. The word 'Biblion' means books and "Metric' means 
measurement. So, Bibliometrics generally means 'measurement pertaining 
to books'. 
Bibliometrics is of recent origin and is a relatively new branch of 
information science. It lies between the border areas of the social science 
and the physical science. It has emerged as a research front in its own right 
in Information Science. It is now being vigorously pursued and with the 
result it has found that one-fourth of all the articles published in Library 
and .Information Science periodicals are on Bibliometrics and its related 
topics. 
The basic units of Bibliometrics are all facets of written 
communication such as primary and secondary periodicals, articles and 
abstracts published in them, bibliographies of articles, books, monographs 
and other media of communication. 
.'fit 
1.1 ORIGIN AND HISTORY 
First study regarding Bibliometrics was conducted in 1917 by Cole 
I and Bales l ' on the" The History of Comparative Anatomy, Part-I: A 
Statistical Analysis". First term used for this was Statistical Analysis". 
The second study done by Hulme in 1923 used the term 'Statistical 
Bibliography' and later it was used by HenkleS (1938), in his article" The 
periodical literature of Bio Chemistry", Gosnell4 (1943), BarkerS (1966) 
also used the same term i.e. 'Statistical Bibliography'. 
Gross and Gross study is considered to be the third in the field based 
on citations. In 1968 Alan Pritchard initially used the term 'Statistical 
Bibliography" in his work but he analysed the term and found it could be 
confused with 'Statistics' itself or 'Bibliographies on Statistics'. Therefore 
he coined another term i.e. "Bibliometrics" in 1969. 
1.2 RELATED TERMS 
The term Bibliometrics is of very recent origin. In 1948, the reat 
Indian librar}' scientist, Dr. S. R. ELanganathan, coined the term 
LIBRAMETRY which historically appeared first, perhaps seemed proper 
to streamline the service of librarianship. The term 'Bibliometrics' is just 
analogous to Ranganathan's LIBRAMETRICS, the Russian concept of 
' COLE(FJ), and EALE (NB). The history of comparative anatomy part-I, 1917. A statistical 
analysis of literature science progress, P578-96. 
^ HULME (E Wyndham). Statistical bibliography in relation to the growth of modern civilization. 
1932. Butler and Tunner Grafton, London, P9 
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'SCIENTOMETRICS', FID's INFORMETRICS and to some other well 
estaJjlished sub discipline like ECONOMETRICS PSYCHO METRICS, 
SOCIOMETRICS, TECHNOMETRICS, CHEMOMETRICS, etc. where 
mathematical & statistical calculus have been systematically applied to 
study and solve problems in their respective fields. Now-a-days, the term 
'SCIENTOMETRICS' is used for the application of quantitative methods 
to the history of science and obviously overlaps with bibliometrics to a 
considerable extent. 
So we can say that bibliometrics is a methodological sub discipline 
of library science including the complex of mathematical and statistical 
methods, used for analysis of scientific documents and nonscientific 
documents. 
1.3 DEFINITIONS 
Many attempts have been made to define the teim Bibliometrics, as 
given below Hulme (1923) : The purpose of statistical Bibliography is to 
"shed light on the process of written communication and of the nature and 
course of development of a discipline by means of counting and analysis of 
various facets of written communication". 
Pritchard (1969)^: "The application of mathematical methods of books 
and other media of communication". 
Ranganathau, S.R. "Librametry and its Scope". D.R.T.C Seminar 7 D. A. Banglore: 
DRTC; 1969 : pp. 144-161. 
•* PRITCHARD (Alan). Statistical Bibliograpiiy or Bibliometrics. Journal of Documentation. 25, 
4; 1989; 349. 
..',)LnLi.owi.et.Lic.^ 
Raising (1962)'': "The assembling and interpretation of statistical date 
relating to books and periodicals to demonstrate historical 
movements, to detemiine national and universal research, use of books and 
journals and to ascertain in many local situation the general use of books 
and journals". 
Fairthorne (1969)^: "Bibliometrics is the quantitative treatment of 
properties of recorded discourse and behavior appertaining to it". 
Hawkins (1977)^: "Bibliometrics is the quantitative analysis of the 
bibliographic feature of a body of literature", 
Potter (1981)'': "Bibliometrics is the study and measurement of the 
publication patterns of all forms of written communication and their 
authorship" . 
Schrader (1981) : "Bibliometrics is the scientific study of recorded 
discourse". 
Broadus^: "Bibliometrics is the quantitative study of physical published 
units or of bibliographic units of Surrogates of either.". 
•* R/USING (L.M.). Statistical Bibliography in the health science. Bulletin of the Medical Library 
Association. 50; 1962; 450-51 . 
* FAIRTHORNE (R A) Empirical hyperbolic distribution (Bradford, Zipf - Mandellbert) 
bibliometrics description and predictions. Journal of Documentalion 25; 1969; 13-18 
"^  HAWKINS (D T), Uncoventional use of online information retrieval system; online bibliometric 
studies. Journal of American Society. 28, 1;1977; 113-18 
' POTTER (W G) Introduction to bibliometrics. Library Trends. 30; 1981; 151 
* Schrader, A.M. "Teaching 1 Trends.30(6);1981:pp.l51. Bibliometrics". Scientometric. 11; 
1987:pp.81-97. 
' Broadus, R. N. "The Application of Citation Analysis to Collection Building" In: Advances in 
Librarianship. 7, New- York: Academic Press, 1977. 
Sengupta***: "Organisation, classification and quantitative evaluation of 
publication patterns of all macro and micro communication along with 
their authorship by mathematical and statistical calculus". 
*Pao": "The field of study that uses mathematical and stastical methods to 
investigate and quantify the process of written communication." 
British Standard Glossary of Documentation of Ternis* :^"The use of 
documents and patterns of publication in which mathematical and 
statistical methods have been applied". This definition is basically similar 
to Pritchard's original definition. 
2. BIBLIOMETRICS: SCOPE 
Nicholas and Richie in 1978 very "Lucidly elaborated the scope of 
bibliometrics. They opined that bibiiometrics provide information about 
the structure of knowledge, and how it is communicated". They further 
added that 'Bibliometric' studies fall mainly into two broad groups: 
A) Descriptive Studies i.e. those describing the characteristic or features 
of a literature. 
B) Behavioural Studies i.e. those examining the relationship formed 
between components of literature. 
While defining the scope of 'Bibliometrics', Doniel Conner and 
Henry Voos add that the "scope of Bibliometrics includes studying the 
Sengupta, LN. "Bibliometrics and application. New Delhi: Pushpa Dhyani; 1990: pp. 
256. 
' ' http//www.hypat la. si is. Hawaii.edu/~rototype/lis670/bibliometrics 
'^  BRITISH STANDARDS INSTITUTIONS: British Standards of documentations Terms. 1976. 
BSl, London. P7. 
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relation within the Uterature typically these descriptions focus on consistent 
patterns, involving authors, monographs, journals or subject language". 
Rolland Stevens considers Bibliometrics as quantitative science and 
divides it into two basic categories viz. 
Descriptive Bibliometrics and Evaluative Bibliometrics. He has 
further divided these two areas into different sub areas as given below: 
A) Descriptive Bibliometrics (Productivity count) 
(a) Geographic 
(b) Time Period 
(c) Discipline 
B) Evaluative Bibliometrics 
(a) Citations Count 
(b) Reference Count 
Stevens further adds that descriptive bibliometrics includes the 
"study of the number of publications in a given field or productivity of 
literature in the field for the purpose of comparing the amount of research 
in different countries, the amount produced in different subdivisions of the 
field. The kind of study is made by a count of papers, books and other 
writing in the field or often by a count of those writings, which have been 
abstracted, in specialized abstracting journals. The other i.e. evaluative 
bibliometrics includes the study of the literatures used by the research 
workers in a given field. Such a study is often made by counting the 
references cited by a large number of research workers in their papers". 
2.1 PURPOSE 
Pritchard in 1969 assigned its purpose as to shed light on the process 
of written communication and of the nature and course of development of a 
descriptive means of counting and analyzing the various facets of written 
communication. 
According to Dr. S. N. Singh "The purpose of bibliometrics is to 
provide quantitative analysis of the phenomenon going with documents, 
their organization, use and services in Library and Information Centre and 
Systems: It offers to the information worker a type of statistical technique 
for the study of characteristics and attributes of literature and that of 
communication media". 
The main purpose of Bibliometrics study is: 
• To find out major forms of literature. 
• To prepare a ranked list of journals. 
• To make a comparison between ranked journals. 
• To identify the country with greatest literary output. 
• To find out the chronological scattering of cited literature. 
• To ascertain the amount of utilization of language. 
• UL, bli.omel.Lici 
Some other purposes are: 
• To develop norms and standardization. 
• To regulate inflow of information and communication. 
• To identify authorship and its trends in documents of different 
subjects. 
• To measure useful nev/s of adhoc and retrospective service and so 
on. 
2.2 APPLICATION OF BIBLIOMETRICS 
Bibliometrics techniques are now being consistently used to get 
factual and accurate data for infonnation handling and transfer. 
Enumerated below are some of the areas where Bibliometrics techniques 
may be used: 
• To study quantitative growth of a discipline and its literature 
quantitatively. 
• To evaluate the growth of research of an individual, of an institution 
or of a country. 
• To assess the research output i.e. productivity study of an individual 
scientist, an entire Organisation or of a country. 
• To undertake Sociological Studies of science and scientists. 
• To study past, present and predicts future of scientific classics. 
H.n.(ii,1.0M1.ttl,Ll.C.l 
• To estimate comprehensiveness of secondaiy periodicals. 
• To regulate inflow of information and communication. 
• To develop norms of standardization etc. 
• To fmd out core journals by applying Bradford's Law. 
• To find out the productivity of scientist by applying Lotka's Law. 
• To study the use of literature from different countries. 
• To study the scattering of subject. 
• To find out the relative use of different languages. 
• To study the rate of collaborative research. 
• Tofind out the trends in research activities. 
2.21 APPLICATION IN INDEXING 
Bibliometrics studies have been made in the areas of Library & 
Information work also. Studies have been made to find out the pattern of 
frequency distribution of descriptors of a thesaurus and the distribution of 
indexing terms. Eugenics Toma analysed the rank-frequency distribution of 
the EURATOM Thesaurus. Zipf s Law essenfially a hyperbolic function, 
was not found suitable for such distribution. On the other hand a 
exponential function was found in good agreement with the actual entropy 
of the thesaurus. This exponenfial function may provide a criterion to 
revise some zones of thesaurus. 
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2.22 APPLICATION IN LIBRARY MANAGEMENT 
It has been said that bibhometrics studies should ultimately help in 
library management. It is true that knowledge of scattering and 
obsolescence can be utilized in the acquisition and management of stocks. 
But there is much more scope for investigation. Such investigations have 
been shown by A. D. Booth while considering the optimum physical layout 
of a library when it is desired to minimize the distance to be traveled by the 
reader while picking up the books from the shelves. This means books are 
to be arranged according to their frequency of use. Several interesting 
geometrical models of stacks have been suggested by Booth, It is claimed 
that frequency ordered arrangement can lead to increased efficiency by as 
much as ten times. 
2.23 UTILITY OF BIBLIOMETRICS IN RESEARCH 
At present, bibhometrics work often provides the background for a 
more practical task. It is an established technique covering wide area of 
knowledge. It has therefore been able to involve scholars from many of 
these disciplines. Consequently it has attracted scholars from different 
disciplines or their respective fields. Day by day, it is attaining 
sophistication and complexity having national, international and 
interdisciplinary character. It has established itself as a variable and 
distinctive research technique for studying science of science based on 
bibliographic data. As a matter of fact, its backbone lies in its sound 
theoretical foundation most efficiently and effectively laid by some 
t i n hlLOMA ('.I t - l C.l 
pioneers like Gross, Lotka, Bradford, Zipf, Derek J. De Solta Price, 
Bookstein, Massavesik, Cole Brother, Pritchard, Garfield Hulme, 
Fairthorne and many others who are all not basically librarians, but belong 
to different branches of knowledge. 
The techniques evolved by these pioneers are capable of throwing 
light on various complicated problems faced by many while handling 
information to quantify the process of written communication. It has 
established itself as a viable and distinctive measurement of human 
knowledge. Data analysis both of citations and of volume of publications 
year by year can be useful in planning retrospective bibliographies. 
Bibliometrics also provides information about the structure of 
knowledge. Its classification studies give information about the subject, 
language and country relationship, which is based on literary warrant. 
Bibliometrics is very useful in any field of research or in any discipline or 
it can be used in small and manageable ways by individuals, to improve 
some part of library or information service. 
3. BIBLIOMETRIC LAWS 
There are three fundamental laws which laid the solid foundation of 
bibliometrics: 
• Lotka's Inverse Square Law of Scientific Productivity (1926). 
• Bradford's Law of Scattering of Scientific Papers (1934). 
• Zipf s Law of Word Occurrence (1949) 
12 
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3.1 LOTKA'S INVERSE SQUARE LAW'^ '^  
This law was put forth by Alfred J. Latka in 1926. It relates to the 
productivity of scientists in terms of number of papers published by them. 
He was interested in determining, "If possible the part which men of 
different caliber contribute to the progress of science." 
Lotka studied the productivity of authors by publication frequency 
as indicated in Chemical Abstracts from 1907 to 1916. Similarly, he 
studied the name index of 'Auerbach's Geschietftafeln der physik'. It 
revealed that the productivity of the scientists confirmed to inverse square 
law, such that for every 100 authors contributing one article, 25 will 
contribute 2 articles, 11 will contribute 3 articles and 6 will contribute 4 
articles, and so on. The observed figures for single article authors were 
57.9 percent for Chemical Abstract data (6,891 contributors) and 59.2 
percent for the Physics data (1,325 contributors). 
The frequency distribution of productivity of authors of scientific 
papers was first studied by Lotka, who proposed that the number of authors 
making 'n' contributions is about 1/n of those making one contribution, 
and the proportion of all contributors who make a single contribution is 
about 60 percent, or n(n) = kln^. 
Where 'a' is the number of authors producing n papers and ok' is a 
constant. 
'" LOTKA (AJ). The frequency of distribution of Scientific productivity. Journal of Washington 
Academy of Science. 16; 1926; 317. 
J.HbUiiWA.el.t-tc,i 
The original paper of Lotka gave no suggestion to show that this 
was a universal law with applicability to all branches of knowledge, or 
even for that matter, to all the branches of science. Subsequent studies have 
shown that this law is applicable to the subjects of History, Technology, 
Science, Literature etc. 
3.2 BRADFORD'S LAW OF SCATTERING^' 
Of all the Bibliometric Laws, Bradford's Law has received greatest 
attention in the literature of Library and Information Science. Bradford's 
law of scattering was promulgated by the British bibliographer Samuel 
Clement Bradford. Bradford's concern was with the problem of seepage 
and scattering of articles of articles in primary journals and their coverage 
in indexing and abstracting sources. 
Much earlier, he described the pattern of scatter of literature in a 
subject in various periodicals, in a paper on applied Geo-physics and 
Lubrication. In this study he found out that 9 journals covered 429 articles 
and the next 59 journals accounted for 499 articles, in other words first 
nine journals contributed for one-third of the articles found on the subject, 
the next 5x9 journals accounted for another one-third, and the next 5x9x9 
journals for the remaining one-third. In other words periodicals can be 
categorized in three separate groups as under: 
'^  Ibid., p.323. 
'^  BRADFORD (SC). Source of Information of specific subjects. 1934. Institute of Engineering, 
P85-6 
14 
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Those periodicals which carry four references in a year, in a given 
subject. 
Those which carry between two and four in a year. 
Those which carry one or fewer references in a year. 
The first group thus becomes the nucleus of periodicals in a subject 
and necessarily contains more articles on that subject and necessarily 
contains more articles on that subject rather than periodicals that cover 
articles on related subjects. 
On the basis of above study Bradford enunciated "If scientific 
periodicals are arranged in the order of decreasing productivity of articles 
on a subject, that may be divided into a nucleus of periodicals more 
particularly devoted to the subject and several groups or zones containing 
the same number of articles as the nucleus when the number of periodicals 
in the nucleus and succeeding zones will be 1: n: n ". 
Where T is the number of journals in the nucleus and 'n' is a 
multiplier. 
The refinement of law has been made by B.C. Vickery. He found 
discrepancy between the verbal and graphical representations of Bradford's 
law. He pointed out that application of the Bradford's law should not only 
be limited to three zones, but with suitable modification of the value of 
ratio n, to any number of zones. 
lULbLt-OWAetXLCI 
In any textual part, certain words are picked up 
Word 
The 
An 
A 
To 
Are 
Rank (r) 
I 
0 
3 
4 
5 
Frequency(f) 
245 
136 
100 
81 
66 
f X r 
245 
272 
272 
324 
330 
Thus, these three laws are respectively based on 
1. Number of authors contributing in a discipline or other fields. 
2. Distribution of articles in a set of journals. 
3. Ranking of word frequency in a particular set of documents. 
3.4 SOME OTHER EMPIRICAL LAWS 
3.4.1 PRICE'S SQUARE ROOT LAW OF SCIENTIFIC 
PRODUCTIVITY 
This law was given by Derek J. de SoUa Price in 1971. This law 
states that "half of the scientific papers are contributed by the square root 
of the total number of scientific alithors". 
17 
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3.3 ZIPF'S LAW OF WORD OCCURRENCE 16 
This law was given by George K. Zipf in 1949. Zipf s law states that 
"in a long textual matter if words are ranked on the basis of their 
frequency, then rank of any given word of the text will be inversely 
proportional to the frequency of occurrence of the word". 
i.e. f ocl/r 
or f X r = C 
Where ' C is constant. 
He found that by multiplying the numerical value of each rank (r) by 
its corresponding frequency (f) he obtained product (C) which is constant 
throughout its text. 
Example: 
In any textual part, certain words are picked up 
Word 
The 
An 
A 
To 
Are 
Rank (r) 
1 
2 
3 
4 
5 
Frequency(f) 
245 
136 
100 
81 
66 
f X r 
245 
272 
272 
324 
330 
"" ZIPF (G.K). Human behaviour and the principle of the least efforts: an Introduction to human 
ecology. 15949. Mass Addison-wesely 
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3.42 GARFIELD'S LAW OF CONCENTRATION 
This law was enunciated by Eugene Garfield in 1971. This law 
states that "a basic concentration of iournals is the common core of nucleus 
of all fields". 
3.43 SENGUPTA'S LAW OF BIBLIOMETRICS 
This law has been put forward by I. N. Sengupta in 1973 which is 
also known as offsetting weightage formula for re-ranking periodicals to 
avoid discrimination against new journals which necessarily have citation 
credits. This is basically an extension of the Bradford's law. 
It states that "during phases of rapid growth of knowledge in a 
scientific discipline, articles of interest to that discipline appears in 
increasing number of periodicals distant from that field". 
Mathematically this law stands in the following form: 
F(X +Y) = a + b log (X+Y) 
Where f(X+Y) is the cumulative number of references as contained in the 
first (X+Y) most productive journals, X indicates number of journals in the 
same discipline and y stands for number of journals of unrelated disciplines 
(Y> X) and 'a' and 'b' are two constant. 
4. SUBDIVISIONS OF BIBLIOMETRICS 
4.1 Operation Research (Linear Programming, Transport problems) 
4.2 Statistics (Mutivariable Techniques, Trends, Correlations) 
lUiM.iouiel Lic.i 
4.3 Bibliometric laws (Laws of Zipf, Lotka and Bradford) 
4.4 Citation analysis (Networks, Science Policy) 
4.5 Circulation Theory (Models) 
4.6 Infomiation Theory 
4.7 Theoretical Aspects of Information and Retrieval. 
5. CITATION ANALYSIS 
Citation analysis is the area of bibliometrics that studies the citations 
and documents. It is a research method that can focus on the documents 
themselves, on the authors, or the journals and other publications in which 
they appear. Citation analysis can provide a picture of "where the action is" 
in a discipline. By gathering and analj'zing citation statistics, who's writing 
what, what subjects are popular, which journal and authors are cited most, 
and by extension; considered the most influential. 
The primar}' function of citation is to provide "a connection between 
documents, one which cites and other which is cited". There are umpteen 
number of reasons for giving citations. Weinstock, Lipetz, Moravcsik 
and Murugesan, Hodges, Oppenheini and Renn, Finney, Frost and 
Thorne have all attempted to explore the possible reasons for giving 
citations. They include the positive and negative reasons for inclusion. 
However, it has to be conceded that if the reason is positive there is bound 
to have some connection between the citing and cited papers. The first 
recorded citation analysis was a study by P. L. K. Gross and E. M. Gross 
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published in 1927 in order to determine the journals to be subscribed to and 
the back volumes to be acquired for the Library of the Pomona college. 
They studied the citation frequency in the references given in the Journals 
of the American Chemical Society. Citation analysis is ver)' often fruitfully 
applied to derive the following penefits: 
(a) To lead the reader to further studies in the field: 
This is perhaps, the primary purpose of citations. Readers can verify 
the correctness of the information and thereby convince themselves. 
(b) For the preparation of Bibliographies: 
This use of citation indexing was made in Shepherd's citations 
published in 1873. This technique of citation indexing has been prepared 
by E. Garfield and others since early 1960s. It is a fact that compilation of 
bibliographies in new fields is really difficult. In such circumstances, 
analysis of citations of articles may be the only way to gather information. 
The very fact that the citations have been verified, evaluated and 
recommended by authors who are experts in their own fields make them all 
the more acceptable for inclusion in a bibliography. 
(c) To study the use pattern of different types of documents: 
Citations given may be of books, journals, articles, reports standard, 
thesis/dissertations etc. The relative use of each of tliese types can be 
ascertained based on the frequency of citations. For example, various 
citation studies have shown that the journal articles are the most preferred 
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source consulted by scientists since they constitute about 70-80% of the 
total citations. Similarly citation practices among social, scientists indicate 
that they give equal importance to books and journals. 
(d) To find out the relative use of different languages: 
Since English has emerged as a world language, especially in 
science and technology, there is a predominance of English language 
publications in all branches. This can easily be understood from citation 
analysis. In the mid sixties, for instance the share of English language 
papers in Mathematics and Chemistry was more than 50% Russian 
occupied the second position with about 20% followed by German and 
French. Citation practices have also shown that the relative amount of 
literature in different subjects produced by different countries changes with 
time. It has been observed that German has declined very much in the 20th 
century, especially in the field of chemistry where publications in this 
language reigned supreme. 
(e) To study the use of literature from different countries: 
From the citations, the country of their origin can be identified in all 
types of materials like journal articles, books, reports etc. In many subject 
areas, US publications are found to be used more heavily. Journals of UK 
occupied the second position, but they come nowhere near their American 
counterparts in the frequency of use. 
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(f) To study the scattering of subjects: 
Studies about the dispersion or scattering of subjects in different 
sources as evidenced by citation analysis have brought out interesting 
results, for e.g. 
Social science and arts subject show a wider scatter of publications than the 
sciences. 
Research publications in technology show a greater dispersion than those 
in science. 
A new branch of science, especially an interdisciplinary one, shows 
grater dispersion than an older branch of science. 
There can be differences in scatter between sub-fields within a 
subject as also among major subjects. 
The rate of scatter within the same subjects alters with time. 
(g) To decide the obsolescence rate of documents in different subjects: 
Citations in subsequent literature and usage pattern in libraries are 
considered as two indication of the obsolescence rate of literature. Analysis 
of citations by age of the cited document can show the useful life of 
document. In order to measure the decay or obsolescence of documents. 
The concept of half-life has been borrowed from Nuclear Physics. The 
above study had shown the half-life of Metallurgical Engineering as 3, 
while that of Botany is 10 years. These time scales are highly useful in the 
planning of library holdings. 
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(h) To determine tlie interdependence and lineage of subjects: 
The inlerdepcndence of basic and applied fields can be understood 
by citation studies. Establishment of this interdependence can be of use in 
the acquisition policy of special libraries or information centers. The 
analysis of citations of the Annual Review of Medicine for the year 1965-
69 by I. N. Sengupta, has stablished the contribution made by journals in 
the fields of biochemistry and physiology to the medical research. Further 
studies by' him have brought to light the mutual contribution of 
biochemistry, physiology and microbiology. 
As far as lineage of subjects are concerned, Garfield's experiments 
in citation indexes have very much contributed in mapping the history of 
many of them. 
To prepare ranked list of periodicals. 
To study the rate of collaborative research. 
For the analysis of scientific journals. 
Citation rate of journals. 
Impact factor. 
Self-citing rate. 
Self-cited rate. 
Immediacy index. 
6. LIMITATION IN APPLICATION 
Though most of the studies tends to support the Bradford 
distribution some other researchers could not get the satisfactory results. 
Gross found that the scatter of research papers among physics deviated 
from that predicted by Bradford's law. Out of 50 bibliographies studied by 
Chonez, only six followed the law, he calls it as the ""Pseudo Scientific 
Law'". 
6.1 LOTKA'S LAW 
In the case of Lotka's law it was found to fit in the most cases. 
However, the value of indexing was found to vary for different groups of 
scientists. 
Another problem with Lotka's law is that it totally ignores the 
potential authors who have not produced any publication so far. 
6.2 CITATION ANALYSIS 
In case of citation analysis, the common arguments against it are as 
follows: 
(a) Too much of self-citation and in-house citation. 
(b) Practice or citing only to get the favours of the powerful or to 
appease others. 
(c) Citation given just to dress up the paper. 
(d) Variation of citation rate during lifetime of paper. 
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Pros and Cons of bibliometrics 
Biliometrics is an evolving class of research methodologies, not a 
single method. Its advantage is that it is the only research method that 
focuses exclusively on the metrics of a body of knownedge as represented 
by the documentary evidence. Its disadvantage is the that it can easily 
produce a "signal" that may be repetitive, weak, distorted, fragmented, 
incoherent, filtered, and noisy", largely because of the persistent problem 
of normalizing metrics across disciplines and subdisciplines. As a class, the 
following problems with publication and citation counts are reported by 
King 91987) Oberski (1988) and OTA (1986). 
1. Publication counts: 
a. indicates quantity of output, not quality; 
b. non-journal methods of communication ignored; 
c. publication practices vary across fields, journals, employing 
institutions; 
d. choice of a suitable, inclusive database is problematical; 
e. undersirable publishing practices (artificially inflated numbers of 
co-authors, artificially shorter papers) increasing. 
2. Citations: 
a. intellectual link between citing source and reference article may not 
always exist; 
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b. incorrect work may be highly cited; 
c. methodological papers among most highly cited; 
d. self-citation may artificially inflate citation rates; 
e. Science Citation Index (SCI) changes over time; 
f. SCI biased in favour of English language journals; 
g. same problems as publication counts. 
CONCLUSION 
Bibliometrics studies have enabled to develop a body of theoretical 
knowledge and a group of techniques and have facilitated its application 
for the further growth of knowledge based on bibliographical data. 
Bibliometrics has contributed greatly to the development of library and 
information science. The subject is still at a developmental stage and there 
is a great possibility of bibliometric studies in various aspects of library 
and information work. Bibliometrics has emerged as the most active field 
of Library and Information Science during the past few decades. It is 
estimated that literature on this topic occupies more than 25% of the total 
contribution in library and information science. 
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CHAPTER-2 
0. INTRODUCTION 
Liver transplantation is surgery to remove a diseased liver and replace 
it with a healthy liver from an organ donor. A liver transplant is necessary 
when disease makes the liver stop working. The most common reason for 
liver transplantation in aduUs is cirrhosis, a disease in which healthy liver 
cells are killed and replaced with scar tissue. The most common reason for 
transplantation in children is biliary atresia, a disease in which the ducts that 
carry bile out of the liver are missing or damaged. 
Liver transplantation is usually done when other medical treatment 
cannot keep a damaged liver functioning. 
1. PURPOSE 
The liver is the body's principle chemical factory. It receives all 
nutrients, drugs, and toxins absorbed from the intestines and performs the 
final stages of digestion, converting food into energy and replacement parts 
for the body. The liver aho filters the blood of all waste products, removes 
and detoxifies poisons and excretes many of these into the bile. It processes 
other chemicals for excretion by the kidneys. The liver is also an energy 
storage organ, changing food energy to a chemical called glycogen that can 
be rapidly converted to fuel. 
http:digestive.niddk.nih.gov/diseases/pubs/livertransplant/ 
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As the liver fails, all of its functions diminish. Nutrition suffers, 
toxins build up, and waste products accumulate. Scar tissue builds up on the 
liver if disease is of long duration. As the liver scars, blood flow is 
progressively restricted in the portal vein, which carries blood from the 
stomach and abdominal organs to the liver. The resulting high blood 
pressure (hypertension) causes swelling of and bleeding from the blood 
vessels of the esophagus. Severe jaundice, fluid accumulation in the 
abdomen (ascites), and deterioration of mental function, due to the build-up 
of toxins in the blood (liver encephalopathy), eventually occur, leading to 
death. 
Among the many causes of liver failure that bring patients to transplant 
surgery are: 
1. Progressive hepatitis (mostly due to virus infection) accounts for 
more than a third. 
2. Alcohol damage brings in about 20%. 
3. Scarring or abnormality of the biliary system accounts for roughly 
another 20%. 
4. The remainder comes from selected cancers, other uncommon 
diseases, and a situation called fulminant liver failure. 
Fulminant liver failure most commonly happens during acute viral 
hepatitis, but it is also the result of mushroom poisoning by Amanita 
phalloides and toxic reactions to some medicines, like an overdose of 
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acetaminophen. This is a special category of candidates for Hver transplant 
because of the speed of their disease and the immediate need of treatment. 
The first human liver transplant was performed in 1963, and since 
then, thousands of liver transplants are done every year. Since the 
introduction of cyclosporine (a drug that suppresses the immune response 
that rejects the donor organ), success rates for liver transplantation have 
reached 85%. 
PRECAUTIONS 
Patients with advanced heart and lung disease, who are HIV positive, 
and who abuse drugs and alcohol are poor candidates for liver 
tranplantation. Their abilit\' to survive the surgery and the difficult recovery 
period, as well as their longterm prognosis, is hindered by their conditions. 
3. DESCRIPTION 
There are three types of liver transplantation methods. They 
include: 
1. Orthotopic transplantation is the replacement of a whole diseased 
liver with a healthy donor liver. 
2. Heterotopic transplantation is the addition of a donor liver at another 
site, while the diseased liver is left intact. 
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3. Reduced-size liver transplantation is the replacement of a whole 
diseased liver with a portion of a healthy donor liver. Reduced-size 
liver transplants are most often perfomied on children. 
When an orthotopic transplantation is performed, a segment of the 
inferior vena cava attached to the liver is taken from the donor as well. The 
same parts are removed from the recipient and replaced by connecting the 
inferior vena cava, the hepatic artery, the portal vein and the bile ducts. 
When there is a possibility that the afflicted liver may recover, a 
heterotopic tranplantation is performed. The donor liver is placed in a 
different site, but it still has to have the same connections. It is usually 
attached very near the original liver, and if the original liver recovers, the 
donor shrivels away. If the original liver does not recover, it will shrivel, 
leaving the donor in place. 
Reduced-size liver transplantation tranplants part of a donor liver into a 
patient. It is possible to divide the liver into eight pieces, each supplied by a 
different set of blood vessels. Two of these pieces have been enough to save 
a patient in liver failure, especially if the patient is a child. It is therefore 
possible to transplant one liver into at least two patients and to transplant 
part of a liver from a living donor and have both donor and recipient survive. 
Liver tissue grows to accommodate its job so long as there is initially 
enough of the organ to use. Patients have survived with only 15-20% of their 
original liver, provided that 15-20% was healthy. 
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Availability of organs for transplant is a current crisis in the 
transplantation business. In October 1997, a national distribution system was 
established that gives priorit)' to the sickest patients closest in location to the 
donor liver, but makes livers available nationally. It is now possible to 
preserve a liver out of the body for 10-20 hours by flushing it with cooled 
solutions of special chemicals and nutrients, so it can be transported across 
the countiy. 
4. PREPARATION 
Before transplantation takes place, the patient is first determined to be 
a good candidate for transplantation by going through rigorous medical 
examination. A suitable candidate boosts their nutritional intake in order to 
ensure that they are as healthy as possible before surgery. Drugs are 
administered that will decrease rejection after surgery. Consultation with the 
patient, as well as any family, is conducted to explain the surgery and its 
complications. Psychological counciling is recommended. 
5. AFTERCARE 
In order to prevent organ rejection, immunosuppressive drugs will be 
taken. Hospitalization ranges from four weeks to five months, depending on 
the rate of recovery. 
Successfully receiving a transplanted liver is only the beginning of a 
life-long process. Patients with transplanted livers have to stay on 
immunosuppressant drugs for the rest of their lives to prevent organ 
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rejection. Although many can reduce the dosage after the initial few months, 
virtually none can discontinue drugs altogether. Prednisone, azathioprine, 
and tacrolimus are often combined with cyclosporine for better results. 
Newer immunosuppressive agents are coming that promise even better 
results. In spite of immunosuppressants, rejection occurs most of the time 
and requires additional medication. In some cases it cannot be reversed, and 
retransplantation becomes necessary. 
6. RISKS 
Early failure of the transplant occurs once in four surgeries and has to 
be repeated. Some transplants never work, some succumb to infection, and 
some suffer immune rejection. Primary/ failure is apparent within one or two 
days. Infections happen in half the patients and often appear during the first 
week. Rejection usually starts at the end of the first week. The surgery itself 
may need revision because of narrowing, leaking, or blood clots at the 
connections. 
There are potential social and economic problems, psychological 
problems, and a vast array of possible medical and surgical complications. 
Close medical surveillance must continue for the rest of the patient's life. 
Infections are a constant risk while on immunosuppressive agents, because 
the immune system is supposed to prevent them. A way has not yet been 
devised to control rejection without hampering immune defenses against 
infections. Not only do ordinary infections pose a threat, but because of the 
impaired immunity, transplant patients are susceptible to the same 
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"opportunistic" infections that threaten AIDS patients-pneumocystis 
pneumonia, herpes and cytomegalovirus infections, fungi, and a host of 
bacteria. 
Immunosuppression also hinders the body's ability to resist cancer. 
All the drugs used to prevent rejection increase the risk of leukemias and 
lymphomas. 
There is also a risk of the original disease returning. Hepatitis virus 
still inhabits the patient, as does the urge to drink alcohol. Newer antiviral 
drugs hold out promise for dealing with hepatitis, and Alcoholics 
Anonymous (AA) is the most effective treatment known for alcoholism. 
Drug reactions are also a continuing threat. Every drug used to 
suppress the immune system has potential problems. 
1. Acetaminophen 
A common pain reliever (Tylenol). 
2. Antigen 
Any chemical that provokes an immune response. 
3. Bile ducts 
Tubes carrying bile from the liver to the intestines. 
4. Biliary system 
The tree of tubes that carries bile. 
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5. Hepatic artery 
The blood vessel supplying arterial blood to the liver. 
6. Inferior vena cava 
The biggest vein in the body, returning blood to the heart from the lower 
half of the body. 
7. Leukemia 
A cancer of the white blood cells. 
8. Lymphoma 
A cancer of lymphatic tissue. 
9. Portal vein 
The blood vessel carrying venous blood from the abdominal organs to the 
liver. 
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CHAPTER-3 
BIBLIOMETRICS; OBJECTIVES AND METHODOLOGY 
0. INTRODUCTION 
Bibliometrics is a quantitative study based on statistical and 
mathematical methods. This study is helpful in management of scientific 
literature measuring the utility of periodicals and relationship between 
journals and subject area and also in knowing the most productive 
contributors in a given field. Due to interdisciplinary nature of research and 
trends towards specialization, librarians and infonnation scientists are 
facing great problems in acquisition, organization and dissemination of 
information. Therefore, to eliminate these problems there is need of such 
type of study i.e. bibliometric study. 
1. OBJECTIVES 
The present study aims at identification and describing some of the 
characteristics of the literature published in the field of "Liver 
Transplantation" over the period of 4 years, 1999 to 2002 with a view to 
identifying, place, year, language, subject area, forms of documents, 
country of origin where the document is published. 
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More precisely the main objectives of the present study are: 
(i) To know the most common form of documents in a given 
Hterature. 
(ii) To know the most productive country in the field of 'Liver 
Transplantation'. 
(iii) To know the language(s) in which the most of literature on the 
subject has been published. 
(iv) To know the eminent authors in the field of 'Liver 
Transplantation'. 
(v) To know the rate of collaborative research. 
(vi) To identify the scattering of subjects. 
(vii) To prepare a ranked list of journals and to find out the core 
journals in the field of'Liver Transplantation'. 
(viii) To find out the chronological distribution of items. 
2. METHODOLOGY OF BIBLIOMETRICS 
The methodology of Bibliometrics can be shown through the 
following flow chart: 
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Selection of source document 
Collection of Data 
Analysis and Interpretation of Data 
Application of Bibliometric Laws 
Conclusion 
2.1 Selection of Source Document 
The first step in this study is to select the source document from 
which data is to be collected for this purpose. Index Medicus which 
is published form National Library of Medicine, Washington, 
U.S.A. since 1964 has been consulted. 
2.2 Collection of Data 
From the four volumes of Index Medicus i.e. 1999-2002, 4,285 
references on the subject "Liver Transplantation" had been collected 
on 5"x3" catalogue cards. Each card contained information about 
author, title, name of periodical, year, place of publication, language 
and form of document. 
2.3 Analysis and Interpretation of Data 
All 4285 references (cards) were arranged and rearranged in order to 
complete the following studies: 
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2.3.1 Ranking of Periodicals 
To identify the core periodicals containing the research literature on 
'Liver Transplantation' and for this purpose, a ranked list of periodicals 
was prepared. 
2.32. Country wise Distribution of Items 
It is done to identify the place of origin of documents, which is 
given in Index Medicus. The entries were grouped on the basis of their 
place of origin. They were then counted and ranked in a table. 
2.3.3 Subject Wise Distribution of Items 
Though most of the literature on a given subject is published in core 
journals but sometimes some material of research value is also published in 
the journals belonging to the related fields. The information about the 
subject fields of periodicals was obtained from Ulrich International 
ith Periodicals' directory (38 ed.; 2000). This analysis identifies the core 
subjects as well as related subjects on the 'Liver Transplantation'. 
2.3.4 Year Wise Distribution of Items 
It is useful to know the occurrence of source documents. This type 
of study reveals the number of works in a particular year in which the most 
of the study is conducted. For this purpose a table showing year wise 
distribution has been prepared. 
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2.3.5 Language Wise Distribution of Items 
For the purpose of language wise analysis, the entries were grouped 
according to their language of origin. After this, they were counted and 
then a ranked list of languages has been prepared. 
2.3.6 Form Wise Distribution 
The literature is published in different forms like reviews. Case 
study, news letter, bulletins, patents, articles, reports etc. The information 
regarding the form was collected from Index Medicus, tabulated to find 
out the most dominant form of literature. 
2.3.7 Ranking of Authors 
It is done to know the most productive contributors in the subject. 
For the purpose of ranking of authors the information about all the authors 
was retrieved, arranged and tabulated in the order of decreasing frequency 
of their contributions. 
2.3.8 Application of Bibliometric Laws 
The whole study depends upon the application of biblometric laws 
such as Lotka, Bradford and Zipf s Laws. These laws were applied to the 
analyzed data to check their validity. 
CONCLUSION 
The last step of this is to conclude the finding of the study. 
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CHAPTER-4 
DATA ANALYSIS, INTERPRETATION AND PRESENTATION 
Four volumes of Index Medicus for the years 1999-2002 were 
consulted for collecting the required data on the topic 'Liver 
Transplantation'. The four volumes carried 4285 items on the subject. The 
data, so collected was analyzed as under: 
4.1 Ranking of Periodicals 
As the periodicals are important source of current information, they 
play a vital role in scientific communication. The periodicals that 
contribute most of the literature in a given field are called core journals. 
Identification of core journals in the subject under study will be useful 
from the point of view of scientists and librarians alike. 
The main aim of the present study is to identify the most important 
journals containing most of the literature of research value in the field of 
'Liver Transplantation'. This information of core journals in various 
subjects will go a long way in preparing the subscription list of periodicals 
by libraries. This information is useful for the information scientists as 
well. 
In the collected data, all the 4,285 references were found to be 
published in 544 periodicals, which have been ranked up to 38 position. 
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However, Table-4.1 lists shows only 287 periodicals, which the frequency 
of occurrence of items is upto 2. The periodicals with less than 2 items 
have not been considered. Table -4.1 shows that the first rank was occupied 
by the journal titled Transplantation Proceeding' which accounts for 
19.4% of the total references. Next 3 position are occupied by journals like 
"rransplaniaiiQn' (12J%), 'Liver Transplantation' (8.47%), 'Trflnspiant 
International' (4.01%). 
Table 4.1 and 4.11 shows that most of the literature on 'Liver 
Transplantation', appear in 5 periodicals as total number of items 2003 
constituting 46.74% of the appeared in those periodical. They may be 
regarded as core journals in the field 'Liver Transplantation'. 
The journals having their frequency of occurrence in the range of 
IT3-816 is 5, those range of 22-112 is 18. 
The present ranking list may be useful for the libraries in taking 
policy decisions regarding the subscription list of periodicals on the subject 
'Liver Transplantation' and related diseases. It will be equally important 
for the documentalists in preparing an exhaustive documentation list. The 
study may be useful for the scientists, as they would know the core journals 
carrying the highest percentage of items. 
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Table-4.1 
RANF:ING OF PERIODICALS 
s. 
No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
Raok 
1 
2 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
14 
15 
16 
17 
17 
18 
18 
18 
18 
19 
20 
21 
21 
Name of Periodicals 
Transplantation Proceedings 
Transplantation 
Liver Transplantation 
Transplant International 
Liver Transplantation and Surgery 
Hepatology 
Clinical Transplantation 
Pediatric Transplantation 
Journal of Hepatology 
Hepato-gastroenterology 
Journal of Pediatric Gastroenterology 
and Nutrition 
Annals of Surgery 
Gastroenterologie Clinque et 
Biologique 
Journal of Pediatric'Surgery 
American Journal of 
G astroenteroentero logy 
Lancent 
Gut 
Seminars in Liver Disease 
AJR American Journal of 
Roentgenology 
Acta Gastro-enterologica Belgica 
Annals of Transplantation 
New England Journal of Medicine 
Surgery 
Journal of Gastroenterology and 
Hepatology 
Nippon Naika Gakkai Zasshi 
Clinical Transplantation 
Gastroenterologia Y Hepatologia 
Place 
U.S.A. 
U.S.A. 
U.S.A. 
Germany 
U.S.A. 
U.S.A. 
Denmark 
Denmark 
Denmark 
Germany 
U.S.A. 
U.S.A. 
France 
U.S.A. 
U.S.A. 
U.K. 
U.K. 
U.S.A. 
U.S.A. 
Belgium 
U.K. 
U.S.A. 
U.S.A. 
Australia 
Japan 
Denmark 
Spain 
Frequency 
816 
539 
J O J 
172 
113 
91 
74 
71 
62 
51 
42 
41 
36 
33 
33 
27 
26 
23 
23 
22 
22 
22 
22 
21 
19 
18 
18 
% age 
19.4 
12.58 
8.47 
4.01 
2.64 
2.12 
1.73 
1.66 
1.45 
1.19 
0.98 
0.95 
0.84 
0.77 
0.77 
0.63 
0.61 
0.54 
0.54 
0.51 
0.51 
0.51 
0.51 
0.49 
0.44 
0.42 
0.40 
42 
28. 
29. 
30. 
31. 
32. 
33, 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 
59. 
22 
22 
23 
24 
24 
25 
25 
25 
25 
25 
26 
26 
26 
26 
27 
27 
27 
27 
27 
28 
28 
28 
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29 
29 
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30 
30 
30 
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European Journal of Pediatrics 
Journal of Surgical Research 
British Journal of Surgery 
Clinical Infectious Diseases 
Digestive Diseases and Sciences 
American Journal of Surgery 
Clinical Liver Diseases 
Canadian Journal of 
Gastroenterrology 
Gastroenterology 
Journal of the American College of 
Surgeons 
Journal of Hepato-biiiary Pancreatic 
Surgery 
Anesthesiology 
Anesthesia and Analgesia 
Journal of Medical Virology 
Journal of Pediatrics 
European Journal of Gastroenterology 
and Hepatology 
Liver 
Langenbecks 
Nippon Geka Gakkai Zasshi 
AM J Transplant 
Archieves of Surgery 
Human Pathology 
Journal of Infectious Diseases 
Radiology 
Psychosomatics 
Zeitschrift Fur Gastroenterologie 
World Journal of Surgery 
Chirurg 
European Surgical Research 
Transspl Infect Disease 
Transplant Immunology 
Critical Care Medicine 
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U.S.A. 
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64. 
65. 
0 0 . 
67. 
68. 
69. 
70. 
71. 
72. 
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103. 
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287. 
31 
31 
31 
31 
3! 
31 
31 
32 
32 
33 
32 
33 
33 
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34 
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35 
\ r 
36 
\ 
37 
r 
38 
1 r _ 
Blood 
British Journal of Anaesthesia 
Journal of Clinical Anaesthesia 
Journal of Clinical Microbiology 
Microsurgery 
Medicina Clinica 
Zhonghua Gan Zarig Bing 
Dig Liver Disease 
Journal of Gastrointestinal Surgery 
Presse Medicate 
Journal of Clinical Gastroenterology 
Annals of Internal Medicine 
Acta Anaesthesiologyca Scandinavica 
y 
Arquivos De Gastroenterologia 
> r 
Chirurgia Italiana 
\ \ 
Clinical Radiology 
" f 
Clinical and Experimental 
Immunology 
y r 
Journal of Clinical Pharmacology 
^ f 
British Journal of Clinical 
Pharmacology 
U.S.A. 
U.K. 
U.S.A. 
U.S.A. 
U.S.A. 
Spain 
Japan 
U.K. 
U.S.A. 
France 
U.S.A. 
U.S.A. 
Denmark 
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Belgium 
^ r 
Italy 
\ r 
y f 
U.K. 
^ r 
U.S.A 
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U.K. 
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9 
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t 
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1 f 
^ J 
1 r 
2 
1 f 
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0.21 
0.21 
0.21 
0.21 
0.21 
0.21 
0.21 
0.19 
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T 
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T 
0.09 
f 
0.07 
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0.05 
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Table 4.1.1 
SHOWING RANGE OF REQUENCY 
S.No. 
1. 
2. 
3. 
4. 
5. 
6. 
Freq. 
Range 
113-816 
22-112 
11-21 
06-10 
03-05 
01-02 
Total 
No. of 
Periodicals 
5 
18 
32 
44 
92 
353 
544 
No. of 
Items 
2003 
721 
457 
320 
335 
449 
4285 
%age 
46.74 
16.83 
10.66 
7.47 
7.82 
10.48 
Cumulative 
%age 
46.74 
63.57 
74.23 
81.70 
89.52 
100 
4.2 Country wise Distribution 
It is a well known fact that certain countries give more research 
output in a particular subject than others. This information is very much 
useful not only for the information managers in finalizing the subscription 
list of the periodicals but also for the research scholars as they tend to 
know the countries that are leaders in the field. 
Table 4.2 contains a list of 29 countries producing research material 
on 'Liver Transplantation', These countries have been ranked on the basis 
of frequency of occurrence of items. It vv'as observed that 65.70% of the 
total articles were published from USA only. This is followed by U.K., 
Germany and Denmark which produce 8.07%, 7.91% and 5.58% research 
items respectively. 
The analysis not only shows the most productive countries of 
research on 'Liver Transplantation' but also indicates the wide coverage of 
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Index Medicus, as the publications from 29 countries of the world have 
been listed. 
Table-4.2 
COUNTELY WISE DISTRIBUTION 
1 
S. No. 
1 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
Rank 
1 
2 
4 
5 
6 
7 
8 
9 
10 
10 
11 
12 
13 
14 
15 
16 
!6 
17 
18 
19 
19 
20 
20 
21 
21 
21 
22 
22 
Name of the Country 
U.S.A. 
U.K. 
Germany 
Denmark 
Japan 
France 
Spain 
Canada 
China 
Italy 
Australia 
Switzerland 
Belgium 
Netherland 
Russia 
Norway 
Israel 
South Africa 
Newzeland 
Australia 
India 
Brazil 
Finland 
Koria, North 
Czech Republic 
Hong Kong 
Chile 
South Africa 
Saudi Arabia 
Total 
Frque. of occurrence 
2816 
346 
308 
239 
115 
112 
72 
1 -\ 
29 
27 
27 
26 
25 
17 
15 
13 
11 
11 
9 
08 
06 
06 
03 
03 
02 
02 
02 
01 
01 
4,285 
%age 
65.72 
8.07 
7.19 
5.58 
2.68 
2.61 
1.68 
0.77 
0.68 
0.63 
0.63 
0.61 
0.58 
0.40 
0.35 
0.30 
0.26 
0.26 
0.21 
0.19 
0.14 
0.14 
0.07 
0.07 
0.05 
0.05 
0.05 
0.02 
0.02 
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4.3 Subject Wise Distribution 
Usually most of the materials on a given subject is published in the 
journals belonging to same subject. But, a sizable amount of literature is 
also published in periodicals of other related subjects. This analysis has 
been done on the basis of subject field of periodicals publishing the 
literature. Ulrich International Periodicals' Directory (38"' ed., 2000) has 
been used to know the subject fields of various periodicals. 
Table-4.3 gives a subject wise break up in the field of 'Liver 
Transplantation'. This data show that the highest percentage of document 
i.e. 2275 items constituting 53.09% of the collected data fall under the 
category MEDICAL SCIENCES - SUE.GERY. The second, third, fourth 
and fifth position go to the MEDICAL SCIENCES with 648 items 
(15.12%), MEDICAL SCIENCES - PEDIATRICS with 331 items 
(7.72%), M.S. ANESTHESIOLOGY with 84 items (1.96%) respectively. 
The total number of subjects covering the periodicals were 36 in the field 
of 'Liver Transplantation'. 
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S.No 
1. 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18. 
Rank 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
15 
16 
17 
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TABLE-4.3 
SUBJECT WISE DISTRIBUTION 
Subject area 
Medical Sciences (M.S.)-
Surgery 
Medical Sciences 
M.S. - Gastroenterology 
M.S. - Pediatrics 
M.S.- Anesthesiology 
MS. - Radiology and Nuclear 
Medicine 
Biology - Microbiology 
M.S. - Communicable 
diseases 
M.S. - Psychiatry and 
Neurology 
M.S. - Allergology and 
Immunology 
M.S. - Urology and 
Nephrology 
M.S.-Hematology 
M.S. -Internal Medicine 
M.S.-Oncology 
Pharmacy and Pharmacology 
Nutrition and Dietetics 
M.S.-Abstracting, 
Bibliographic, Statistics 
M.S. - Respiratory diseases 
Freq. 
2275 
648 
521 
331 
84 
71 
54 
36 
31 
29 
24 
18 
16 
13 
12 
12 
11 
09 
alioii and '4! U'.k'iiladoii 
Freq. 
(%) 
530.9 
15.12 
12.16 
7.72 
1.96 
1.66 
1.26 
0.84 
0.72 
0.68 
0.56 
0.42 
0.37 
0.30 
0.28 
0.28 
0.26 
0.21 
Cumni. 
Freq. (%) 
53.09 
68.21 
80.37 
88.09 
90.05 
91.71 
92.97 
93.81 
94.53 
95.21 
95.77 
96.19 
96.56 
96.86 
97.14 
91.42 
97.68 
97.89 
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19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
17 
17 
18 
19 
19 
19 
20 
21 
21 
21 
21 
21 
21 
21 
21 
22 
23 
24 
M.S. - Cardivascular diseases 
M.S. -Endocrinology 
Biology - Cytology and 
Histology 
Biology - Biological 
Chemistry 
Biology - Genetics 
M.S. - Obstetrics and 
Gynecology 
M.S. - Dermatology and 
Venereology 
Biology- Entomology 
Public Health and Safety 
Sciences: Comprehensive 
works 
M.S.-Dentistry 
M.S. - Psychology 
M.S. - Nurses and Nursing 
Biology - Biophysics 
M.S. - Otorhinolaryngology 
Drug abuse and alcoholism 
Biology 
M.S. - Experimental 
Medicine, Laboratory 
Techniques 
Total 
09 
09 
08 
07 
0.7 
07 
05 
04 
04 
04 
04 
04 
04 
04 
04 
03 
02 
01 
4,285 
0.21 
0.21 
0.19 
0.16 
0.16 
0.16 
0.12 
0.09 
0.09 
0.09 
0.09 
0.09 
0.09 
0.09 
0.09 
0.07 
0.05 
0.02 
99.96 
98.1 
98.31 
98.5 
98.66 
98.82 
98.98 
99.1 
99.19 
99.28 
99.37 
99.46 
99.55 
99.64 
99.73 
99.82 
99.89 
99.94 
99.96 
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4.4 Year Wise Distribution 
Currency of information is an important factor for any good 
indexing and abstracting service. The main objective of the chronological 
study is to find out current information published by Index medicus. This 
study is useful in knowing the most productive year of items raniced. 
Through this study we will be able to know that how many articles ere 
published in which year. 
Table 4.4 shows the chronological scattemg of all references. It 
gives the number of items published in the volumes of 1999, 2000 and 
2001, 2002 in different years. 
It is to be observed that the total frequency of occurrence of items in 
the volumes of 1999, 2000 and 2001, 2002 were 88, 696 and 1166, 1543 
respectively. However, the total percentage of the frequency of occurrence 
of items in two volumes of Index Medicus was the highest i.e. 33.90 in 
2001. This if followed by 1999, 2002 and 2000 respectively. Though the 
volumes of 1999, 2000, 2001 and 2002 contain few references which were 
published in 1992, 1994, 1996 but no references were to be found for the 
year 1993, 1995 and 1997 in both the volumes of^Index Medicus. 
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TABLE -4.4 
YEAR WISE DISTRIBUTION 
S.No. 
1. 
2 
n J 
4 
5 
6 
7 
8 
9 
10 
11 
Period 
of 
Origin 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
TOTAL 
Freq. of Occurrence of 
Items in 
Vol. 
1999 
04 
-
48 
-
05 
-
105 
718 
-
-
-
880 
Vol. 
2000 
02 
-
10 
-
-
-
65 
218 
401 
-
-
696 
Vol. 
2001 
-
03 
-
01 
-
22 
110 
99 
931 
• 
1166 
Vol. 
2002 
-
-
02 
-
09 
22 
522 
988 
1543 
Total 
Freq. of 
Occurance 
06 
-
61 
-
08 
-
201 
1046 
522 
1453 
988 
4285 
% Freq. of 
Occurrence 
0.14 
-
1.42 
-
0.18 
-
4.69 
24.41 
12.18 
33.90 
23.05 
99.97 
Cumm, 
% 
Freq. 
0.14 
-
1.56 
-
1.74 
-
6.43 
30.84 
43.02 
76.92 
99.97 
4.5. Language Wise Distribution 
It is always useful for the researchers and the information scientists 
to know the language in which material in their area of 
specialization is published. This type of study provides information 
about the most dominant language or languages in which the 
literature on the subject 'Liver Transplantation' being produced. 
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TABLE -4.4 
YEAR WISE DISTRIBUTION 
S.No. 
1. 
2 
^ J 
4 
5 
6 
7 
8 
9 
10 
11 
Period 
of 
Origin 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
TOTAL 
Freq. of Occurrence of 
Items in 
Vol. 
1999 
04 
-
48 
-
05 
-
105 
718 
-
-
-
880 
Vol. 
2000 
02 
-
10 
-
-
-
65 
218 
401 
-
-
696 
Vol. 
2001 
-
03 
-
01 
-
22 
110 
99 
931 
-
1166 
Vol. 
2002 
-
-
02 
-
09 
22 
522 
988 
1543 
Total 
Freq. of 
Occurance 
06 
-
61 
-
08 
-
201 
1046 
522 
1453 
988 
4285 
% Freq. of 
Occurrence 
0.14 
-
1.42 
-
0.18 
-
4.69 
24.41 
12.18 
33.90 
23.05 
99.97 
Cumm. 
/o 
Freq. 
0.14 
-
1.56 
-
1.74 
-
6.43 
30.84 
43.02 
76.92 
99.97 
4.5. Language Wise Distribution 
It is always useful for the researchers and the information scientists 
to know the language in which material in their area of 
speciaHzation is pubHshed. This tj/pe of study provides information 
about the most dominant language or languages in which the 
Hterature on the subject 'Liver Transplantation' being produced. 
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Table 4.5 shows the distribution of items according to the language 
of their publication. Out of a total of 4285 items, 3,977 (92.81%) were 
published I English language 
The second and third rank occupied by French and Japanese with 
72(1.68) and 58(1.35) items respectively. This is followed by Spanish, 
German, Chinese, Italian, Russian etc. 
TABLE 4.5 
LANGUAGE WISE DISTRIBUTION 
S.No. 
1. 
2. 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
Rank 
1 
2 
3 
4 
5 
6 
7 
8 
9 
9 
10 
10 
Name of Languages 
English 
French 
Japanese 
Spanish 
German 
Chinese 
Italian 
Russian 
Hebrew 
Portuguese 
Polish 
Dutch 
Freq. 
3977 
72 
58 
47 
55 
20 
15 
12 
06 
06 
04 
04 
Freq. 
(%) 
92.81 
1.68 
1.35 
1.10 
1.28 
0.47 
0.35 
0.28 
0.14 
0.14 
0.09 
0.09 
Cumm. 
Freq. 
(%) 
92.81 
94.49 
95.84 
96.94 
98.22 
98.69 
99.04 
99.32 
99.46 
99.60 
99.69 
99.78 
52 
U'.x'iilaliod 
13 
14 
15 
16 
17 
11 
12 
12 
13 
13 
Finnish 
Norwegian 
Swedish 
Sol 
Danish 
TOTAL 
03 
02 
02 
01 
01 
4285 
0.07 
0.05 
0.05 
0.02 
0.02 
99.99 
99.85 
99.90 
99.95 
99.97 
99.99 
:)3 
100 
90 
80 
70 
Z 60 
LU 
D 50 
I-
< 
lii 40 
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4.6 Form Wise Distribution 
The literature on the subject 'Liver Transplantation' has been 
published in many different forms such as Article, Search report, Survey 
report, comment etc. The main objective of this analysis is to know the 
forms in which the literature on the subject 'Liver Transplantation' is being 
published. This study helps the infomiation scientists/librarians in knowing 
the most productive forni of literature on the subject. 
Analysis of collected data showed that literature on the subject 
'Liver Transplantation' was published in eight different fonns as shown in 
Table -4.6. It is evident from the table that 3,175 items constituting 
74.10% of the total data collected was published in the form of periodical 
article. The next three positions were occupied by Research report. Review, 
Case study with 399 (9.31%), 225 (5.25%), 179 (4.18%) references 
respectively. It may be stated that articles published in journals are the 
most vital media of communication among scientists belonging to the 
subject 'Liver Transplantation'. 
TABLE-4.6 
FORT^ WISE DISTRIBUTION 
S.No. 
1. 
2. 
3. 
Rank 
1 
2 
3 
Name of the Forms 
Article 
Research Report 
Review 
Freq. 
3175 
399 
225 
Freq. 
(%) 
74.10 
9.31 
5.25 
C.F. 
(%) 
74.10 
83.41 
88.66 
54 
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4. 
5. 
6. 
7. 
8. 
9. 
4 
5 
6 
7 
8 
9 
Case Study 
Survey Report 
News Letter 
Comment 
Follow up study 
Conference Proceedings 
TOTAL 
179 
99 
89 
67 
33 
19 
4285 
4.18 
2.31 
2.08 
1.56 
0.77 
0.44 
100 
92.84 
95.15 
97.23 
98.79 
99.56 
100 
I , - ' 
55 
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4.7 Ranking of Authors 
In every subject, there are a number of contributors. However, some 
of them are well kj^wn in a given field. It is, therefore, important to know 
the eminent scientists in the field of 'Liver Transplantation'. This 
information is equally useful for the librarians and researchers. 
Table-4.7 gives the name of authors with their individual 
contribution (i.e. number of papers). From the analysis it was found that 
819 (21.87%) items were vmtten by single authors and 2925 (78.125%) 
items were written by more than one i.e. multiple authors. This shows the 
present trend of research in which joint efforts are involved to complete a 
research work. It may be noted that name for multiple authors were not 
given for each item in Index Medicus. 
Although this study is not sufficient to know the major contributors 
exactly yet the present ranking list may be of considerable help to kjiow the 
name of significant authors in 'Liver Transplantafion' during 1999-2002. 
The name of first three most productive 
(i) Acosta, F (27 items) 
(ii) Sugawara, Y (16 items) 
(iii) Ramirez, P ( 14 items) 
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S.No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
17. 
13. 
15. 
16. 
12. 
14. 
18. 
19. 
20. 
21. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
Rank 
1 
1 
2 
2 
o J 
3 
4 
4 
5 
5 
6 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 
8 
9 
9 
9 
9 
9 
TABLE 4.7 
Ranking of Authors 
Name of Authors 
Acosta, F 
Sugawara, Y 
Ramirez, P 
Ikegami, T 
Rosen, HR 
Jain, A 
Neuberger, J 
Trotter, JF 
Azoulay, D 
Harihara, Y 
Singh, N 
Emre, S 
Kirn, WR 
Loinaz, C 
Marcos, A 
Molmenti, EP 
Yoshida, EM 
Glanemann, M 
Haberal, M 
Hayashi, M 
Kuchi, T 
Berenguer, M 
Figueras, J 
Rayes, N 
Meyer, D 
Testa, G 
Neuhans, P 
LO, CM 
Fischer, L 
Frequency 
27 
16 
14 
14 
13 
13 
12 
12 
11 
11 
10 
9 
9 
9 
9 
9 
9 
8 
8 
8 
8 
8 
8 
8 
7 
7 
7 
7 I 
1 
7 ; 
57 
i i 'ala JlrdalikHj. Jiiliaptclaluxi and .'4! u'.K'iilalion 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 
59. 
60. 
61. 
9 
9 
9 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
Kita, Y 
Ghobrial, RM 
Hirata, M 
Ganschow, R 
Gota, S 
Humar, A 
Inomata, Y 
Au, WY 
Boillot, 0 
Detry, 0 
Duvoux, C 
Fan, ST 
Pirenne, J 
Renz, JF 
Ricciqrdi, R 
Wall, WJ 
Mc Caughan, GW 
Marcos, A 
Mc Diarmid, SV 
Gow, PJ 
Gelling, M 
Guttadauria, S 
Igea, J 
Jonas, S 
Klar, E 
Kobayashi, N 
Komberg, A 
Kovarik, JM 
Ben-Ari, Z 
Dumorter, J 
De Carlis, L 
Echoff, DE 
7 
7 
7 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
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62. 
63. 
64. 
65. 
66. 
67. 
68. 
69. 
70. 
71. 
72. 
73. 
74. 
75. 
76. 
77. 
78. 
79. 
80. 
81. 
82. 
83. 
84. 
85. 
86. 
87. 
88. 
89. 
90. 
91. 
92. 
93. 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
li 
11 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
Egawa, H 
Fukunaga, K 
Fukumshi, 1 
Nuckouski, P 
Nair, S 
Seehafer, D 
Nemec, P 
Ohkohchi, N 
Olausson, M 
Patel, R 
Paterson, DL 
Papatheodoridis, GV 
Takatsuki, M 
Vail Thiel, DH 
Yoshikawa, T 
Macedo, G 
Gao, L 
Hung, CF 
Herlenius, G 
Hashimoto 
Hemming, AW 
Jain, B 
Jimenez, C 
Kely, DA 
Keffe, BG 
Kamel, IR 
Krowka, MJ 
Kato, T 
Krawczyk, M 
Kohlhaw, K 
Bathgate, AJ 
Bettschart, V 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
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94. 
95. 
96. 
97. 
98. 
99. 
100. 
101. 
102. 
103. 
104. 
105. 
106. 
107. 
108. 
109. 
110. 
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112. 
113. 
114. 
115. 
116. 
117. 
118. 
119. 
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121. 
122. 
123. 
124. 
125. 
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12 
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12 
12 
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12 
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Pan, TL 
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Reyes, J 
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Wai, CT 
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Zhang, S 
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Al-Sebayel, MS 
Arvieux, C 
Arslan, M 
Adachi, K 
n J 
3 
n 
J 
3 
•^  J 
3 
•^  J 
3 
3 
3 
3 
3 
3 
^ J 
3 
^ J 
1 J 
"I 
-> 
3 
3 
3 
3 
3 
3 
J 
3 
1 J 
62 
J )QIQ An, iQUkii,). Julctpu'lalwii aiii) f-t t<\)<'ulalioii 
190. 
191. 
192. 
193. 
194. 
195. 
196. 
197. 
198. 
199. 
200. 
201. 
202. 
203. 
204. 
205. 
206. 
207. 
208. 
209. 
210. 
211. 
212. 
213. 
214. 
215. 
216. 
217. 
218. 
219. 
220. 
221. 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
Avolio, AW 
Krowka, MJ 
Kubata, K 
Jehg, LB 
Hohnston, TD 
Jacjer, K 
Imber, CJ 
Ichida, T 
Herrero, JI 
HertI, M 
Hussaini, SH 
Hau, JE 
Heneghan, MA 
Hashikura, Y 
Hasegawa, T 
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Gugenheim, J 
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Gayowski, T 
Gupta, P 
Honore, P 
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Hockerstedt, K 
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CHAPTERS 
APPLICATION OF BIBLIOMETRIC LAWS 
After the interpretation of data, that we have done in previous 
chapters, the next step is the appUcation of bibUometric laws on the 
analyzed data to check the vaUdity of these laws. 
5.1 Bradford's law of Scattering 
This law states that "If scientific periodicals are arranged in order of 
decreasing productivity of articles on a given subject that may be divided 
into a nucleus of periodicals more particularly devoted to the subject and 
several groups or zones -containing the same number of articles as the 
nucleus when the number of periodicals in the nucleus and succeeding 
zones will be given as: 
l:n:n^" 
where ' 1 ' is the number of periodicals in the nucleus and 'n' is a multiplier. 
To check the validity of this law, periodicals were divided into three 
zones according to their productivity. In the first zone, 2 periodicals 
contained 1355 items, in second zone, 30 periodicals contained 1528 items 
and remaining journals contained 1402 items in the third zone. According 
to this, the periodicals in each zone covered approximately 1/3 items of the 
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total. This analysis shows, phenomenon of scattering of items in different 
zones of journals. 
For all this, data has been taken from table 4.1 and 4.1.1 'Ranking of 
periodicals' and 'Range of frequency' respectively. 
The first zone is the nucleus zone as it contains 16 periodicals, 
followed by periodicals in the second zone and periodicals in the third 
zone. The zones, thus identified will form an approximately geometric 
series as given below: 
2:30:512 
Here, 30 = 32 = 2x 16 (Approx) 
512 = 512 = 2x 16x16 
Therefore, now the series is 
2 :2x 16: 2 X 16 x 16 
On substituting 16 = n 
We get, 2: 2n: 2n^ 
i.e. l:n:n^ 
i.e. l:n: n where ' 1 ' is the number of periodicals in nucleus and 'n' is 
multiplies) 
Thus, the Bradford Law is partially proved. 
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S. No. 
1 
2 
Total 
3 
4 
5 
6. 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
Total 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
Total 
BRA] 
No. of Journals 
2 
2 
2 
4 
2 
n J 
2 
30 
2 
o J 
4 
5 
6 
4 
7 
4 
11 
18 
18 
23 
51 
96 
257 
512 
Table 5.1 
OFORD'S TABLE 
Cumulative no. of 
journals 
1 
2 
Total 
4 
6 
6 
7 
8 
9 
10 
11 
12 
13 
15 
16 
17 
19 
23 
24 
25 
27 
30 
32 
Total 
34 
37 
41 
46 
49 
55 
59 
66 
70 
810 
99 
117 
1140 
191 
287 
544 
Total 
No. of Items 
816 
539 
1355 
363 
172 
113 
91 
74 
71 
62 
51 
42 
41 
36 
66 
27 
26 
46 
88 
21 
19 
36 
51 
32 
1528 
30 
45 
56 
65 
36 
66 
40 
63 
32 
77 
108 
90 
92 
153 
192 
257 
1402 
Cumulative no. 
of items 
816 
1355 
1718 
1890 
2003 
2094 
2168 
2239 
2301 
2352 
2394 
2435 
2471 
2537 
2564 
2590 
2636 
2724 
2745 
2764 
2800 
2851 
2883 
21913 
2958 
3014 
3079 
3115 
3181 
3221 
3284 
3316 
3393 
3501 
351 
3683 
3836 
4028 
4285 
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The number of journals in the nucleus can be obtained by plotting 
f(r) and log n on semi logarithmic graph paper (a bibliography), where f(r) 
is cumulative frequency and log 'n' is log of rank of journals as shown in 
the graph. This graph is drawn with the help of data analyzed and 
computed in table 5.1 
The log value of 2 journals in the first is 0.3010. The log value of 30 
journals in the second is 1.4771 and the log value of 512 journals in the 
third zone is 2.7093. 
Taking log n on X-axis and number of items in each zone on Y-axis, 
a graph was plotted as shown. The bibliography, thus obtained, is found to 
be, by and large, similar to Bradford's bibliography. As the graph begins as 
a rising curve AP] and continues as a straight line. The rising part of the 
graph represents the nucleus of high productive journals. The point Pi, P2 
and P3 on the bibliography are the boundaries of three equi-productive 
zones in which almost the same number of articles as the nucleus 
represented by OY = Yi Y2 = Y2Y3) are derived from an increasingly larger 
number of journals (represented by OX, OXi, X2 and OX, Xi, X2 and X2, 
X3). Thus, the Bradford's law is proved. 
5.2. Lotka's inverse Square Law 
The Lotka's Law states that the number of scientists who contribute' 
n' paper will be 1/n of those who contributed only one paper. During the 
present analysis it was obsen'ed that 3744 authors have contributed 4285 
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items. Out of 3744 contributes, only 1491 authors have contributed more 
than one paper and rest 2253 authors have contributed only one paper each 
giving single contribution. However according to Lotka's Law, single 
contributors should account for 60% of total. 
Lotka's law as applied to know the number of scientists contributing 
2 paper, 3 papers and 4 papers respectively, as given below: 
5.2.1. Scientist contributing two papers 
As we know that the number of authors contributing only one paper 
are 3744, the number of scientists contributing 2 papers may be calculated 
by the formula. 
No. of Scientist publishing 1 paper 
n' 
No.of scientists publishing 'n' papers = 
On substituting, n = 2 in the above formula 
2253 No. of Scientists publishing 2 papers = —i—=563.25 
The number of scientists publishing 2 papers should be 563.25. 
However an analysis of data from table 4.7 indicates that 244 authors have 
contributed 2 papers which is far less than the figure, obtained by applying 
Lotka's law. 
5.2.2 Scientists Contributing Three Papers 
On substituting n = 3 in the formula we get. 
2253 No. of scientists publishing 3 papers = —^=250.33 
76 
Jbopticalioii 0 tljtWioiiu'lLiCii 
During the analysis it was found that only 293 authors contributed 3 papers 
each, which is again for less than the calculated 250 
5.2.3 Scientists Contributing Four Papers 
On substituting n=4 in the formula we get, 
00 ^"^ 
No. of scientists publishing 4 papers = — — = 140.81 
The analysis of the actual data shows that only 44 authors again 
contributed 4 papers which far less than the calculated figure i.e. 140. 
It may, therefore, be concluded that the trends of research now a 
days have changed as compared to the period when Alfred Lotka 
formulated his law. At present, interdisciplinary methods of research are 
common among the scientists and most of the articles are now written in 
joint authorship. That is why on the basis of the analysis of the present 
data, it is difficult to testify the validity of Lotka's law. 
5.3 Zipfs Law of Word Occurrence 
This law states that in long textual matter, if words are arranged in 
their decreasing order of frequency, then the rank of any given world of the 
text will be inversely proportional to the frequency of occurrence of the 
word i.e. \^^^3^'^ ^i^^^:- -^ 
.. yy-^ "^  v > '• 
^ r)< . 3 3 7 2 > , 
rccl/f (where ' r ' i s rank a n d ' f IS frequency) "f r^ )*•] 
""^. ^ 
rf = c (where, c is constants) :''' r \^^ . , - ^ 
taking log on both the sides 
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log (r) = log (c)-log (f) 
or log(f) + log (r) = c (where c is constant) 
To apply this law, the words (ternis) were collected from the title of 
the articles and ranked according to their frequency of occurrence in 
decreasing order. Only those words occurring upto 102 times are given in 
thctable-5.2. 
On the application of this law, it is found that log of frequency of 
occurrence of wards when added to log of their rank the results are almost 
same for each word. 
The log of frequency of three most potent words appeared in the 
titles on the subject 'Liver Transplantation' are given below: 
5.3.1 Word - Liver Transplantation 
Frequency - 2201 
RanJ^  - 1 
Log of frequency + log of rank 
= log 2201 +log 1 
= 3.3426 
5.3.2 Word - Cirrhosis 
Frequency - 1161 
Rank - 2 
Log of frequency + log of rank 
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Log 1161 + log2 
= 3.0648 + 0.3010 
= 3.3658 
5.3.3 Word - Surgery 
Frequency - 719 
Rank - 3 
log of frequency + log of rank 
Log 719 +log 3 
= 2.857 + 0.4771 
= 3.3341 
Thus, it is proved that zipf s law is valid even today. 
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Table-5.2 
Ranking of Word Occurrence 
S.No. 
1. 
2. 
3. 
4. 
5. 
6, 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14 
15 
16. 
17. 
18. 
19. 
20. 
Rank 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
Words 
Liver Transplantation 
Cirrhosis 
Surgery 
Carcinoma 
Biopsy 
Diabetics 
Thrombosis 
Hepatitis 
Haemochromatosis 
Bone-marrow 
Cholangitis 
AIDS 
HIV+ 
Colitis 
T-cell 
Disease 
Vaccine 
Treatment 
Diagnosis 
Psychology 
Frequency 
2201 
1161 
719 
571 
429 
353 
320 
285 
265 
227 
212 
175 
154 
137 
125 
120 
117 
115 
108 
102 
Log (c) 
3.3426 
3.3659 
3.3338 
3.3587 
3.3314 
3.3259 
3.3502 
3.3147 
3.3775 
3.3560 
3.3677 
3.3222 
3.3015 
3.2828 
3.2730 
3.2833 
3.2986 
3.3150 
3.3122 
3.3096 
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CHAPTER - 6 
CONCLUSION AND IMPLICATIONS 
Bibliometric studies are generally based on quantitative measurements 
without any qualitative evaluation. Such studies help in utilisation of 
information in a productive manner, and also help to identify areas for further 
research. Besides, it helps effective and efficient management of information 
services in the ever changing context and environment. 
The main objective of the present study is to know the leading 
countries, contributors, form of documents, languages, core journals etc. in the 
subject 'Liver Transplantation'. This whole study was conducted by using 
bibliometric technique. After the collection of data from Index Medicus 
(volume 1999-2002), analysis was done and results were shown in the form of 
tables and graphs. At the-end, bibliometric laws were tested to check the 
validity of the same study. 
Following are the major findings of the present study: 
1. From the study, it is found that the journal titled 'Transplantation 
Proceedings' published from USA is most productive, reporting 816 
items i.e. 19.4% of the total. This is followed by 'Transplantation' 
published from USA with 539 items i.e. 12.58% of the total and 'Liver 
Transplantation' published from USA with 363 items i.e. 8.47% of the 
total. 
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2. The literature on 'Liver Transplantation' was found to be published 
from 29 countries-USA is the leading country with 2816 items i.e. 
65.72% of the total. This is followed by U.K. and Germany with 
346(8.07%) and 308 (7.19%) items respectively. 
3. From the subject analysis it is found that 2275 (53.09%) items belong 
to the subject 'Medical Sciences- Surgery. It is followed by the subject 
Medical Sciences' and 'M.S.- Gastroenterology' with 648(15.12%) and 
521 (12.16%)) items respectively. 
4. From the study dealing with year wise distribution, it is found that 1166 
and 1543 items were published in the volume of 2001 and 2002 of 
Index Medicus respectively. The analysis of year wise distribution 
concludes that the highest amount of documents were produced in the 
year 2001 with 1453 (33.90%) items on the subject 'Liver 
Transplantation'. The other productive years are 1999 and 2002 
accounting for 1046 (24.41%) and 988 (23.057%) items respectively. 
This study shows how currently information is being published by 
Index Medicus. 
5. Language wise analysis concludes that English is the language which is 
used very frequently by the contributors, as about 3977 (92.81%)) 
documents on the subject 'Liver Transplantation' were published in 
English. It is followed by French and Japanese v/ith 72 (1.68%)) and 58 
(1.35%)) items respectively. 
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6. From wise distribution shows that the articles are the most popular 
form of documents which are used by scientists of the subject 'Liver 
Transplantation'. Out of 4285 items, there were 3175 (74.10%) items 
published in the forms of article. It is followed by Research report and 
Review with 399 (9.31%) items and 225 (5.25%) respectively. 
7. Authorwise analysis has been done to know the contributors who 
produced most of the documents. It was observed that 819 items were 
produced by single author and 2925 items were produced by more than 
one authors. Joint authorship was found to be more popular in the 
subject 'Liver Transplantation'. The first there ranked authors are: 
(i) Acosta, F (27 items) 
(ii) Sugawara, Y (16 items) 
(iii) Ramirez, P (14 items) 
In short, in the field of'Liver Transplantation', USA is the leading country 
producing most of the literature in the form of articles that are published in 
well known language i.e. English. 
During the application of Bibliometric laws, Bradford's Law (partially), 
and Zipfs law were proved. However, Lotka's law could not be testified 
probably due to change in research trend in present days. 
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